Animals often cope with adverse events by releasing glucocorticoid hormones, which in turn promote increased energy assimilation. In captive animals, crowding also leads to increased glucocorticoid activity, probably because of increased levels of social competition. We investigated how group size and ectoparasite infestations affected endogenous levels of the glucocorticoid hormone, corticosterone, in colonial cliff swallows, Petrochelidon pyrrhonota, in southwestern Nebraska, U.S.A. Parasites were removed from some colonies by fumigating nests. Baseline levels of corticosterone in breeding adults varied significantly with whether parasites were present, colony size (measured by total number of active nests at a site) and nesting stage. Across all analyses, birds from fumigated colonies averaged significantly lower baseline levels of corticosterone. These levels in adults increased with colony size at nonfumigated sites, especially during the period when nestlings were being fed, but no relation or the opposite one was found for birds in fumigated colonies. Baseline corticosterone levels were unrelated to sex, age, body weight or testosterone levels in adults. Corticosterone concentrations tended to increase during a bad-weather event when food was scarce. Patterns in nestling and recently fledged juveniles were consistent with those in adults. The increased baseline levels of corticosterone in birds of larger colonies appear related to the larger number of parasites there. Higher levels of corticosterone probably facilitate increased allocation of time and energy to foraging and greater energy assimilation during challenging events such as bad weather, parasitism by blood-feeding bugs in large colonies and the period when young are becoming independent of their parents.
Animals often cope with adverse events by releasing glucocorticoid hormones, which in turn promote increased energy assimilation. In captive animals, crowding also leads to increased glucocorticoid activity, probably because of increased levels of social competition. We investigated how group size and ectoparasite infestations affected endogenous levels of the glucocorticoid hormone, corticosterone, in colonial cliff swallows, Petrochelidon pyrrhonota, in southwestern Nebraska, U.S.A. Parasites were removed from some colonies by fumigating nests. Baseline levels of corticosterone in breeding adults varied significantly with whether parasites were present, colony size (measured by total number of active nests at a site) and nesting stage. Across all analyses, birds from fumigated colonies averaged significantly lower baseline levels of corticosterone. These levels in adults increased with colony size at nonfumigated sites, especially during the period when nestlings were being fed, but no relation or the opposite one was found for birds in fumigated colonies. Baseline corticosterone levels were unrelated to sex, age, body weight or testosterone levels in adults. Corticosterone concentrations tended to increase during a bad-weather event when food was scarce. Patterns in nestling and recently fledged juveniles were consistent with those in adults. The increased baseline levels of corticosterone in birds of larger colonies appear related to the larger number of parasites there. Higher levels of corticosterone probably facilitate increased allocation of time and energy to foraging and greater energy assimilation during challenging events such as bad weather, parasitism by blood-feeding bugs in large colonies and the period when young are becoming independent of their parents. One way that animals cope with challenging events in their environment is through activation of the hypothalamic-pituitary-adrenal axis, typically resulting in the release of glucocorticoid hormones. In free-living animals, high levels of these hormones are often associated with adverse events, such as severe weather that restricts food supply, exposure to deleterious parasites or pathogens or increased likelihood of encountering a predator (Wingfield et al. 1983 (Wingfield et al. , 1994b (Wingfield et al. , 1995 Dunlap & Schall 1995; Romero et al. 2000; Romero 2002) . The short-term benefits of increased glucocorticoid activity are thought to include increased foraging and energy uptake (perhaps in part through changes in behaviour) in attempts to survive the challenging event(s). In many birds, for instance, endogenous levels of the glucocorticoid hormone, corticosterone, track directly energetic requirements across the annual cycle, usually being highest during the breeding season when individuals have the greatest energy demand (reviewed in Romero 2002).
However, if circumstances lead to chronically elevated levels of glucocorticoid hormones, reproductive function or cognitive abilities can be impaired (e.g. Moore & Miller 1984; Sapolsky 1985; Orr & Mann 1992; DeNardo & Licht 1993; Knapp & Moore 1995; Cameron 1997; Fox et al. 1997; Kitaysky et al. 2003 ) and immune function suppressed (Grossman 1990; Fowles et al. 1993; Saino et al. 2003 
